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13.  No advantage was found in introducing ferrous sulphate into the cement mixture.    The use of this material resulted m a reduction of the crushing strength of the tile
14.  If cement drain tile are to be used in soils and waters containing 0 1 per cent or more of salts of the sulphate type, their installation should be preceded by an examination of sub-surface alkali conditions    Decision as to the advisability of using cement dram tile should be based upon thorough examination of sub-surface conditions and quality of product which it is proposed to use, and upon a comparison of the data so obtained with the data presented in this report    Such an examination may indicate portions of an area where the use of cement tile should be avoided     Quantities of alkali salt present can be determined by chemical analyses of the soils. Concentrations to which tile may be exposed can be determined by chemical analyses of the ground waters.   In drawing conclusions, allowance must be made for the constantly changing concentrations of alkali in the seepage water, which, at times, may differ as much as several hundred per cent in adjacent areas.   There can be no assurance that the concentrations found at any time are the maximum to which the tile will ever be exposed    Quality of cement dram tile can best be measured by permeability tests    With other conditions equal, tile of lowest permeability will be the most durable There appears to bo little definite relation between permeability and the related factors of porosity, absorption, and density.
While these tests were made on drain tile for which the requirements are less strict than for sewer pipe, they indicate the possibility of similar damage to sewer pipe under the same conditions.
Similar disintegration of cement-concrete pipe has been experienced where the sewage contains or may generate an excessive amount of sulphuric acid; and it has been claimed that, in certain cases, acids derived from humus in the soil have produced like effects, although other tests have shown concrete pipes in acid soils to be in good condition after a considerable term of years.
Further discussion of the disintegration of concrete will be found on page 451, Chap. XII.
REOTFORCED-CONCRETE PIPE
For sizes above 24 in diameter and up to 108 in , reinforced-concrete pipe may be used Such pipe may be field-cast, machine-made, or made by the centrifugal process. Field-cast pipe are manufactured on or near the site of the work, and require the use of inner and outer steel forms. Machine-made pipe must be made in a permanent plant where the concrete can be subjected to great pressure, as in the case of plain concrete pipe. This process has been used only for sizes up to 54- or 60-in. In the centrifugal process only an outer form is required and the concrete is compacted by centrifugal force.